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Abstract 
What would happen if the key program stakeholders are included in the up-front planning? What if the stakeholders developed 
the schedule? What if they identified risks, opportunities, critical actions, and key assumptions, prior to program kickoff? What if 
all of this planning only took one to four days? Rockwell Collins has developed a method called Lean Enabled Accelerated 
Planning (LEAP) that directly addresses these items.  
In this paper, you will learn how LEAP is used to increase customer satisfaction, reduce program risk and increase program 
performance. This paper contains excerpts, experiences and benefits of over two hundred LEAP workshops conducted at 
Rockwell Collins over the past three years. It also shows how LEAP promotes the new Lean Enablers for Managing Engineering 
Programs. 
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1. Introduction 
Large engineering programs are affected by a number of serious risks, and subsequently suffer from cost overruns 
of typically 50%-150%. An analysis of the reasons for failing programs identified by Kinscher shows that the 
majority of failures made in the management of these programs are already made during the planning – or poor 
planning.1 These failures can be too little customer and stakeholder interaction, too little updating on estimated costs 
during early phases, insufficient probabilistic cost estimations, no realistic program schedule, no buffers between 
subprojects, unrealistic staffing ramp-up and ramp-down plan, insufficient resource planning, lacking ability to 
understand uncertainty and risks, competing resource requirements from different programs, unclear requirement 
clarification and insufficient multi-attribute tradeoff / trade space exploration.  
To avoid these failures in the planning process of their programs, Rockwell Collins has developed a method 
called Lean Enabled Accelerated Planning (LEAP) that helps to include the key program stakeholders in the up-front 
planning. In a one to four days workshop program managers and key stakeholders together develop the program 
schedule, identify risks and opportunities, critical actions, and clarify key assumptions prior to program kickoff. 
In this paper, you will learn how LEAP is used to increase customer satisfaction, reduce program risk and 
increase program performance at Rockwell Collins. The paper contains a description of the methodology and 
explains the effect on the program performance of over 200 LEAP workshops conducted at Rockwell Collins over 
the past 3 years. It also illustrates how LEAP promotes the Lean Enablers for Managing Engineering Programs2, a 
collection of lean best practices, identified by researchers from MIT´s Consortium for Engineering Program 
Excellence, industry practitioners and experts, in cooperation with the International Council on Systems Engineering 
(INCOSE) and the Project Management Institute (PMI). The research conglomerate compared program management 
practices of successful and unsuccessful programs and concluded that the 43 Lean Enablers were more likely to be 
applied in successful programs. 
2. Company Background 
Rockwell Collins is a large international company headquartered in the US, primarily providing avionics and 
information technology systems and services to governmental programs and civil aircraft manufacturers. Among 
other products, the companies’ product portfolio includes in-flight entertainment systems, communication and 
network technology or radar systems. Normally, engineering program sizes range from 1 million to 50 million $ 
NRE. To organize its large programs Rockwell Collins has introduced a management authorization process that 
describes the major milestones that have to be taken by all of its engineering programs and to measure the maturity 
of knowledge about the program plan and the decisions made. The process includes defined, obligatory milestones 
called decision points, though the process is rather flexible compared to the DoD stage gate process as executive 
leaders still can let programs proceed to the next phase if they think program management will solve the issues in a 
short timeframe. 
 
 
Fig. 1. Management Authorization Process at Rockwell Collins 
The first phase in the authorization process is the validation of different business opportunities and ends with a 
management decision to further analyze the opportunity. After the first analysis the next milestone to be taken is the 
140   Deborah Secor et al. /  Procedia Computer Science  28 ( 2014 )  138 – 145 
“Authorization to pursue” the opportunity. In the next step a proposal has to be developed that describes a set of pre-
defined aspects of the program plan.  After the submission of the proposal negotiations and further planning with 
contractors and the customers are performed to reach the milestone of authorization of the program against the 
baseline and the kick-off of a full-scale development process.  
3. Lean Enabled Accelerated Planning (LEAP) workshops 
Due to increasing time pressure in the process of setting up and processing its engineering programs, Rockwell 
Collins developed a specific workshop format called LEAP that is used in the early phases of its management 
authorization process to improve the planning quality and decreasing the planning time of its engineering programs. 
The workshops are primarily used in the beginning of the phases “proposal development” and “negotiations and 
planning”. An abbreviated version of the workshops can also be used with a smaller number of workshop 
participants in the phase of analysis before the authorization to pursue. These workshops can also be used to move 
from milestone to milestone (iterative planning), contract or customer changes, or as a method to determine how to 
move the program to success – assuming it has hit some significant roadblocks. 
3.1. Methodology development process 
Originally, the methodology sprang out of necessity during an engineering program that was facing a very tight 
schedule and its team did not see how the existing schedule could be met. The program had to perform product 
development, production, testing and delivery of a component for a governmental contract within only four months 
due to external pressure. To decide if there was any chance to complete the program according to the schedule 
requirement, an experienced internal consultant was asked by the executive management to clarify the feasibility. 
After having analyzed the program value first, the internal consultant then set up a task force consisting of all 
relevant stakeholders for the program. The task force got together in two conference rooms on a Friday and mapped 
out a day-by-day schedule for the program, defined roles and responsibilities, identified dependencies, and made 
commitments. The weekend was used to digitize the process stream and plan resources and budget. On the following 
Monday, the team delivered the schedule and associated bids to senior leadership. Based on the assumption that the 
planning had included all relevant stakeholders, the leadership approved the plan. During the next weeks, strong 
cadence discipline, daily stand-ups, and strong program management leadership led to a successful completion of 
the program on time.  
 
Fig. 2. Roles and responsibilities in the planning process at Rockwell Collins 
In the following years, a team of internal consultants was integrated in the Rockwell Collins’ organization that 
supports program teams during the critical phases of planning or also the transition to manufacturing offering 
facilitated planning workshops called LEAP. The frequency of application of the developed methodology was 
increased over the years. Already one year later thirteen programs were planned using LEAP. Now, after three years 
200 LEAP workshops were performed and every year more than 50 LEAP workshops take place at Rockwell 
Collins. Strong leadership support is a very important success factors for the application of LEAP workshop. 
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3.2. Supportive tools and templates 
A number of supportive tools and templates were generated to document the tacit knowledge of experienced 
internal consultants. These tools and templates are to be used during the workshops to directly support the work, but 
also as training material for inexperienced members of the consulting team.  
Rockwell Collins uses a template of a program plan that includes all potential relevant artifacts to be considered 
in a final program plan, e,g. “Customer Description”, “Subcontract Management”, “Program Organizational Chart” 
or “Technical Approach”. It also clarifies the necessary artifacts to be included in the program plan and the level of 
detail of information in the plan depending on the specific decision point in the management authorization process. 
Furthermore it clarifies which artifacts have to be prepared before starting a LEAP workshop.  
The consultants can rely on different questionnaires that correlate to the program plan template and include 
applicable critical questions to be asked depending on the decision point, e.g. “What is the opportunity?”, “What is 
the market or customer need?”, “Who are the competitors?”, or “What does it take to get to the next decision 
point?”. 
To simplify the search for critical workshop participants, a generic list of potential workshop participants was 
developed based on the experience from previous workshops. This list can be used as a checklist for necessary 
participants and to generate a program specific list of necessary participants. The checklist lists potential participants 
from different areas like management (e.g. Program manager), engineering (Chief engineer, technical program 
manager, sub-component engineer, software engineer, …), manufacturing, customer representatives, procurement, 
sourcing, suppliers and subcontractors, quality, testing and service. 
 
3.3. Workshop preparation 
Having passed the milestone of “Authorization to pursuit” or “Authorization to submit proposal” a program 
manager can request support for his program from a team of internal consultants in the further planning process. In 
the next step the group of internal consultants clarifies their availabilities and plans a preparation meeting for the 
workshop with the program manager. In the preparation meeting, program managers, technical program managers 
and facilitators clarify the program value, key deliverables, assumptions and requirements and prepare and update a 
customer description and the voice of customer. They identify relevant workshop participants, ideally managers and 
engineers with high experience and knowledge related to the program.  
Depending on the program and the upcoming decision point, a workshop can consider different aspects of the 
Rockwell Collins template program plan. In the preparation meeting the consultants and the program managers 
define the relevant workshop components based on the program plan guideline. Furthermore the program manager 
and the internal consultants decide about the planning horizon to be considered within the workshop and clarify 
basic data about program’s schedule and revenue milestones. The considered timeframe can either be the next phase 
till the next decision point or the whole program life cycle. 
After the preparation meeting, the internal consultants support the program manager in finding a time slot that all 
key stakeholders and workshop participants can attend. The relevant participants are not allowed to down-delegate 
their participation, as their specific knowledge is critical for the success of the workshop. This makes the 
identification of time slot very difficult as the large programs at Rockwell Collins often involve international 
collaboration and participants have to travel to come to the workshops. Beside the right time slot an adequate 
location for the workshop has to be organized that offers enough space for often up to fifty participants. Also the 
location has to offer enough walls to post a physical program time line. 
Prior to the workshop, a physical program timeline over the defined planning horizon has to be prepared that will 
be stuck to a wall in the workshop location. The timeline already lists the major milestones and holidays. A planning 
workshop is only a benefit if necessary input information is already available sufficiently as basis for a structured 
exchange of knowledge and conversion into a program plan. If the input information is not on a sufficient level yet, 
the workshop has to be postponed. 
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3.4. Roles, responsibilities and necessary capabilities 
The program manager is the overall owner of the workshop. He is kept responsible for inviting the participants, 
organizing the workshop infrastructure, the workshop contents, and its results. Within the workshop he is 
responsible for the initial presentation of the voice of the customer and the clarification of the overall program value, 
e.g. the strategic benefit for the Rockwell Collins. He is also encouraged to moderate the workshop himself. The 
internal consultants play the role of facilitators who consult and support the program manager in the design and 
preparation of the workshop. They are responsible for the work process behind the workshop. Within the workshop 
they explain the workshop components and the applied methodologies to all participants. They collaborate with the 
program manager to avoid misunderstandings and guide discussions into the right direction. Further, the facilitators 
serve as independent assessors of the planning quality and should ask critical questions based on their experience. 
After the workshop they send a survey to all participants in the workshop, and analyze these surveys for continuous 
improvement ideas. To be able to fulfil their role the facilitators need a specific skill profile. To support program 
teams and the program manager in the identification of key workshop participants and the solving of problems, the 
facilitators have a reliable network and relationships to experts. As in the workshop they are moderating among 
managers from the upper management they have to be experienced experts with high communication skills. 
Furthermore, to be able to ask the right questions in the workshop, they facilitators have a sufficient understanding 
of product and program life cycle and the Rockwell Collins’ business model. This implies technical and business 
knowledge. 
3.5. The workshop days 
Usually, the workshops last from one to four days. Depending on the number of participants and the level of 
experience of the facilitators a different number of facilitators is required during the workshop.  Usually, if the 
number of participants is below approximately fifteen participants one experienced facilitator may be enough. If the 
number of participants is higher than twenty at least two facilitators are required at Rockwell Collins. The targeted 
number of participants in a workshop is between ten and thirty depending on the program size and complexity. If the 
number of participants exceeds fifty the success of the workshop is at risk – this are too many people to try to 
complete the objectives. After day one of a workshop with many participants, the workshop facilitators pose the 
question to the team – “who needs to be here tomorrow? You will represent your entire functional team.”  
At the beginning of each workshop a draft agenda is introduced to the participants. In the next step the program 
manager is giving a presentation about the voice of the customer and the benefit of the program for Rockwell 
Collins to ensure that every workshop participant has the same understanding of the customer and program’s value. 
The already defined schedule milestones are also introduced using the timeline stuck to the wall. The facilitators 
explain the workshop components and the methods used.  
In the next step the team starts to map the value stream of the program to determine and refine the program time 
line. The predefined timelines are already pinned on a wall covered by butcher paper by week, month, day, 
depending on the applicable time frame. To enable fast adaptations in the program plan and a good visualization of 
different tasks and further milestones, they are written manually on post-it pads with different colors. Also, to enable 
the availability of information about agreements with suppliers and customers achieved earlier, copies of contracts, 
statement of work, Confirming Design Layout Reports, or Supplier Data Requirement Lists are made available in 
the workshop. Every participant is encouraged to use the concept of a SIPOC (Supplier, Input, Process, Output, 
Customer) to structure his or his department’s role in the program value stream. Teams that are already more 
experienced in value stream mapping structure the tasks, milestones and activities by functional groups and their 
“swim lanes” to visualize the workflow and schedule issues. Along this process, a RACI (Responsible, Accountable, 
Consulted, Informed) matrix is used to capture commitments and responsibilities for specific tasks and to define 
necessary communication paths between different program contributors. The personal meeting of involved program 
participants helps to foster personal relationships and supports the development of a communication plan that also 
consider time lags, different languages and cultures. To ensure sufficient planning depth, transparency and enable 
the identification of dependencies, the activities of suppliers are also broken down as far as possible and integrated 
in the overall program value stream.  
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After the initial tasks are tagged on the butcher paper, the program manager and technical project manager, or a 
systems engineering lead, “walk the wall”. Each post-it has the task and who is responsible. Now the predecessors 
and successors are identified, and written on the post-it. Having created a first visual model of the program flow a 
discussion of hidden dependencies is encouraged and the model is refined. Based on the visualization of the 
program’s value stream further program planning components are discussed. The value stream is continuously 
optimized during the discussion. During this discussion the participants representing their organizational function 
are forced to think about their role in the program flow, availability of resources and staff and the feasibility of 
certain tasks and to give a commitment to program plan components. The “wall walk” shows how many tasks must 
move, due to a predecessor relationship to other critical tasks. Likewise, tasks can move to the right, if they are not 
on the critical path. 
Offering a platform for discussion in the workshop, risks like critical skills needs, staffing shortages, capital 
investments, wrong assumptions of technology readiness levels, or hidden dependencies can be identified easier. 
These identified risks are captured in an Excel-spread sheet in addition to the made assumptions in the planning 
process. Having identified risks, the program plan can be optimized to decrease the risk and additional risk 
mitigation actions can be added to the program plan. To resolve issues that are rather to be considered by individual 
participants, the workshop can also be paused for one day. 
3.6. Results of a workshop and next steps 
The output of the workshops is a detailed program plan, which can be captured in MS project or other scheduling 
tools that includes dependencies. The schedule is considered to be more reliable due to involving all stakeholders 
and parties that play a role in the plan. The program plan shows the life cycle of the program or the considered time 
frame and includes action items, due dates, milestones, needed resources and responsibilities. The RACI matrix not 
only documents the responsibilities for activities but also involved communication needs between different functions 
and program contributors. Furthermore, a list of risks and opportunities, traceable and vetted assumptions (key 
communication artifacts, and helpful for on-boarding new team members), and a risk mitigation plan are major 
outcomes of the workshop. The Program Management is kept responsible for the spreadsheet including risks, 
opportunities, assumptions and open issues and the RACI matrix after the workshop is completed. This helps to 
improve and facilitate the program execution. 
The resulting program plan is not considered as finalized, but rather as a snapshot in time. The program plan is 
considered as an evolving document and a basis for further planning. After an initial workshop a lot of program 
teams continue with workshops and iterative planning sessions, for example after a critical milestone is achieved, to 
plan the next period in higher depth. Frequent stand-up and cadence meetings are used to check if everyone stands to 
his commitment and to keep track of potential risks, assumptions and other identified issues. After a planning 
workshop also other workshop formats can be used for adjacent topics, e.g. risk management planning, business 
process training or tool training. 
4. Addressed Lean Enablers for Program Management 
Each of the 43 Lean Enablers for Managing Engineering Programs includes a sub-set of sub enablers that 
describe the best practice in more detail. In total, there exist 286 sub enablers. A content analysis on sub enabler 
level was applied to better understand the correspondence of the Lean Enablers for Program Management and the 
LEAP workshops. Figure 3 shows the correspondence of LEAP with the sub enablers. All six Lean principles are 
addressed through the methodology partially. The two principles “Treat People as Your Most Important Asset” and 
“Optimize the Value Stream” are addressed the most. 
Table 1 lists the Lean Enablers with more than 40% of correspondence of their sub enabler. The details of the 
content analysis will be published separately in a master thesis currently under way at MIT´s Consortium for 
Engineering Program Excellence. 
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Fig. 3. Correspondence of LEAP to Lean Enablers for Program Management (sub-enabler level) 
     Table 1. Lean Enablers with highest percentage of addressed sub-enablers 
Addressed sub 
enablers 
Lean 
Enabler 
Description 
100% 1.2. Motivate by making the higher purpose of the program and program elements transparent 
100% 3.11. Develop a Communications Plan 
93% 3.5. Front-load and integrate the program 
88% 1.6. Encourage personal networks and interactions 
75% 3.1. Map the management and engineering value streams and eliminate non-value added 
elements 
71% 3.9. Develop an Integrated Program Schedule at the level of detail for which you have 
dependable information 
67% 4.6. Integrate all Program Elements and Functions through Program Governance 
60% 2.1. Establish the value and benefit of the program to the stakeholders 
57% 5.1. Pull tasks and outputs based on need, and reject others as waste 
55% 2.3. Frequently engage the stakeholders throughout the program lifecycle 
50% 1.5. Promote the ability to rapidly learn and continuously improve 
50% 3.2. Actively architect and manage the Program Enterprise to optimize its performance as a 
system 
50% 4.1. Use systems engineering to coordinate and integrate all engineering activities in the program 
50% 4.7. Use efficient and effective communication and coordination with program team 
43% 1.4. Expect and support people as they strive for professional excellence and promote their 
careers 
5. Effect on program performance 
5.1. Survey results among workshop participants 
The internal consultants started surveys among the participants and built-up a database to support the proof of the 
methodology’s benefit and to refine the planning methodology. After every workshop the participants are asked to 
participate in a survey including three main questions. These questions are: “Do you feel there is a value in this type 
of planning?”, “Would you do this type of planning again?”, and “What would you do to improve the planning 
workshop?”. The analysis of survey responds shows that a significant number of workshop participants consider the 
introduced methodology as a benefit in the planning process. 
5.2. Qualitative Discussion of effect on program success dimensions 
Interviews with experienced workshop facilitators and workshop participants were performed to explain the 
causal chain of benefits and the improvement potential for programs through LEAP. To structure the discussion the 
success dimensions for program defined by Steuber were used3. 
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The clarification of the program value to all key program participants increases the understanding of the actual 
objectives to be delivered by the program - customer satisfaction is increased and programs objectives are met in 
the end of the program. The application of the value stream mapping methodology early in the program generates 
awareness for program components that deliver value and increase the cost effectiveness. Through direct 
communication and discussions among the experts within the described workshops, knowledge exchange is easier 
and faster. Through the described planning workshops the planning process itself can be accelerated. This 
accelerated also the overall program life cycle time. Furthermore, the involvement of all relevant functions into 
the program planning increases planning reliability can be increased, resulting in increased process efficiency.  This 
way overall costs can be decreased and profit can be increased. The personal meeting of key participants in the 
workshops early in the program life cycle builds personal networks and enables better communication and 
collaboration during the program execution. Besides their function as facilitators during the workshop, the internal 
consultants also give feedback to the program manager after the workshop to improve his leadership skills. All 
participants increase their ability to plan and their awareness of critical program aspects. This drives organizational 
learning and development. Participants can see their contribution, have a voice in the planning process and enjoy 
group work. This helps to increase the employee´s satisfaction. Furthermore, the workshop group is able to identify 
and overcome identified risks with more innovative solutions as group work enforces their creativity and motivation 
– the overall program risk is decreased. Another benefit identified by the internal consultants is an improved 
understanding and acknowledgement of tasks of other team and higher appreciation of their work because all 
workshop participants do not only see their input and output but the whole program life cycle.  This results in an 
increased stakeholder satisfaction and also helps to avoid a “heads down” mentality and to engage every one in the 
identification of dependencies of activities as team members learn how their portion of the project affects others. 
The avoidance of a heads-down mentality also helps to identify missing program components early and to avoid 
surprising and cost-driving scope evolutions during the program execution. 
6. Conclusion 
This study clarified how internal consultants at Rockwell Collins improved the planning process of complex 
engineering programs in their company using a specific workshop format that enables the integration of key 
program stakeholders in the up-front planning, the buy-in of all stakeholders in the schedule, and earlier 
identification of risks and opportunities. Furthermore, the study illustrated how and which Lean Enablers for 
Program Management are promoted in the workshops. 
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